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Gripper and method for operating the same 

The invention relates to a gripper for handling frames in the 
so-called backend production of chips. At this point, finished, processed 
5 wafers are glued onto annular frames covered with film, cut to separate 
them and then provided with a casing which is usually made of plastic. 
Appropriate grippers are required to handle the frames, which have to be 
transported with or without wafers. 

The frames are flat, round plastic frames. A frame is usually 

10 of annular shape and has a film cover so that the inner, usually circular, 
region is covered by the film in plan view. A processed wafer is glued 
onto this film. Following the cutting process, once all the individual chips 
contained on a wafer have been separated, the entire structure 
consisting of frame, film and the plurality of chips glued thereon is highly 

15 flexible. The relatively heavy semiconductor elements often cause 
considerable deformation of the film, so that the latter hangs downward. 
In order to transport the frames, use is made of so-called frame 
cassettes which accommodate up to 25, frames. The width of the 
cassettes is adapted to the diameter of the frames, wherein the cassettes 

20 have horizontal slots lying above one another for receiving a plurality of 
frames. 

In order to be able to handle the frames with film and wafer 
in the so-called preassembly area, use is usually made of robots 
comprising a suitable gripper. This gripper loads and unloads the 

25 cassettes and guides the frames with film and wafer to various 
processing stations and returns them from there in order to place them 
back in cassettes. 

The removal of frames or the loading of the cassettes with 
these frames is the most complicated operation in such a transport 

30 process. The cause of various problems is in particular the flexibility of 
the frames and the narrow slot spacing in the cassettes in which the 
frames are stored one above the other. These two problems usually lead 
to sporadic errors and respectively to a downtime of the system. 

Various variants of grippers are known which are designed 

35 as pincer grippers. The problem with this technology is that of combining 
the size of the gripper with the frames which are stored tightly in a 
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cassette. Such a pincer gripper is not suitable for passing into a slot in a 
cassette, since the two cooperating systems required for a pincer gripper 
can be introduced into a filled cassette only with difficulty. The pincer 
gripper will sporadically lead time and time again to collisions between 
5 frame and cassette. It should furthermore be taken into account that the 
film stretched onto the frame hangs downward to a considerable extent 
on account of being loaded with a wafer. 

It is an object of the invention to provide a gripper and a 
method of operating the same, whereby annular frames with a film 
10 covering for transporting wafers can be reliably loaded into and unloaded 
from cassettes provided with slots lying one above the other. 

This object is achieved by the respective combinations of 
features of claims 1 to 4. 

Advantageous embodiments can be found in the dependent 

15 claims. 

The essential aspect of the invention consists in that the 
gripper has just one support surface so that it can pass below a frame 
with film between two such elements lying above one another which are 
stored in a cassette in two adjacent slots. To this end, the gripper has 

20 fingers which support the frame and also partial regions of the film, in 
particular the outer region of the film. Supporting the film means in this 
case that the film is supported in the region in which it is freely 
accessible, whereby the parts of the film which overlap with the frame for 
gluing purposes are not involved. 

25 In the regions of the gripper or fingers which come to lie 

below the film in plan view, so-called vacuum openings are positioned on 
the gripper, by means of which vacuum openings suction can be exerted 
on the film at certain points. A frame with film and possibly a wafer 
located thereon can thus be mechanically supported by the gripper and 

30 at the same time be fixed by the plurality of vacuum openings 
cooperating with the film. 

One advantageous embodiment of the invention provides 
that the vacuum openings are positioned in the outer region of the film so 
that simultaneous supporting of the frame by the fingers is ensured. 

35 In order to pass to the various processing stations, the 

frame should be precisely oriented relative to the gripper beforehand, for 
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example by means of adjustment pins which either correspond to 
matching cutouts on the frame or bring about a central alignment by 
virtue of their suitably selected spacing on the circular outer edge of the 
frame. For this reason, prealignment is carried out by means of 
5 adjustment pins which are present on the gripper and correspond to 
cutouts on the frame. This prealignment is optimized by providing a stop 
on the rear side of the cassette in the direction in which the frames are 
loaded into the cassette, against which stop the frame is pressed in 
collaboration with the adjustment pins, so that a reliable lateral alignment 

10 between frame and gripper is possible. 

During operation of a gripper 9 according to the application, 
frames can thus be received without any problem in a densely occupied 
cassette and can be fixed relative to the gripper by virtue of vacuum 
fixing in the aligned state. 

15 Hereinbelow, an example of embodiment will be described 

with reference to schematic figures which do not limit the invention. 

Fig. 1 shows a gripper 1 with frame 2 and film 3 and also 
adjustment pins 4 and a stop 7; 

Fig. 2 shows the front view of a cassette 9 with transverse 

20 slots 10 for the horizontal storage of frames 2 one above the other. 

Fig. 1 shows an example of embodiment of a gripper 1 
according to the invention. Said gripper has in this case two fingers 10 for 
holding the frame 2. The vacuum openings 5, by means of which suction 
can be exerted on the film 3, are arranged in the outer region of the film 

25 3, that is to say close to the outer edge of the film adjacent to the inner 
edge of the annular frame 2. The vacuum openings 5 have an upward- 
facing opening with a slightly raised height which goes beyond the upper 
surface of the frame 1 , so that they are securely in contact with the film 3. 
The fingers 10 provided with the flattened finger tips 8 grip in partial 

30 regions in each case below the frame 2 and the film 3. The design of the 
finger tips 8 serves for better insertion between the various frames 2 in a 
cassette 9. ' 

The film 3, which is stretched onto the annular frame 2, 
usually bears a wafer 6 which varies in size and comprises a large 
35 number of finished, processed chips which are to be held on the film in a 
cutting process. 
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In order to be transported by a gripper 1, which is also 
referred to as a paddle, the frame 2 should be precisely aligned relative 
to the latter, in order to simplify the positioning process in a processing 
station. To this end, cutouts are advantageously provided on the frame 2 
5 and, as the gripper 1 enters the cassette 9, adjustment pins 4 fitted on 
the gripper 1 engage in said cutouts and press the wafer against a stop 
7. This alignment of the frame relative to the gripper is brought about by 
virtue of the cooperation of the adjustment pins with the cutouts and of 
the outer contours of the frame with the stop 7. Following the alignment, 
N 10 vacuum is applied via the vacuum openings 5, whereby the film 3 and the 
frame 2 are held relative to the gripper 1 . 

The raised areas at the vacuum openings 5 are preferably 
rounded at the top in order to prevent damage to the film. The 
adjustment pins 4 are small rollers which project in a vertical direction 

15 and dip into the notches of the frame. There is preferably an opening at a 
position of a vacuum opening 5, although any other configuration with a 
number of openings at a fixing point is possible. 

During operation, for removal purposes, the entering of the 
gripper into the cassette 9 and the subsequent alignment, fixing and 

20 removal of the frame 2 from the cassette 9 take place in a manner 
analogous to the loading operation but in the inverse order, wherein the 
alignment process may be omitted in the loading operation. 

Fig. 2 shows the front view of a cassette 9 which has 
horizontal slots 12. The slots are in each case defined by the supports 1 1 

25 which carry a frame 2 only at the outer regions. The figure shows films 3 
without any loading and in the bottom case with a glued-on wafer 6. The 
weight of the wafer 6 leads to the film 3 bending and hanging downward. 
This is particularly the case when the wafer 6 has already been cut, so 
that there is a relatively unstable structure consisting of frame 2, film 3 

30 and wafer 6 or individual chips. In order to prevent damage to the film 3 
and the wafer 6, the fingers 10 of the gripper travel into the region below 
the frame 2 in which the transition between the frame inner edge and the 
film 3 is located. 



